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The PIATO Elementaxy Mathematics Project 



For the past five .years a team at the Computer-based Education 
Research Laborat6ry- at the University of Illinois, under the direction of 
Robert B. Davis, has been developing, iraplemeniu-ng, and testing computer- 
based mathematics courseware for the intermediate grades.* During a three 
year trial in cooperation with the public schools in Champaign and Urbana, 
Illinois, this courseware has been used ±ti eighteen classrooms by approx7 
imately 700 fourth> fifth, amd sixth grade students for, a total of about 
43,000 hours of instruction delivered. Each participating classroom is 
equipped with four PLATO terminals. Each teacher- has worked out a schedule 
fpr•^lse of the terminals so that every student can use PI*ATO>daily. ^ 



The Student Session 



Each student uses a PL|VTO terminal for about thirty minutes each 
day. (Tile teacher* specifies how long each student's sessions will be - 
usually between 20 ancj 35 niijtfutres.) During this time, piATO offers the- 
^tudent .a variety of "appropriate lesson^ to work on, .A typical s-es^ion 
might*proceed as follows: ^ . ^V'^ 

First, a few minutes . of quick review exercises , probably related 
to the lessons the student will work on later in the session. 

" ' - * • » ■ 

. Sec<!m.d, a list ^pf several appropriate instructional lessbns for . 
the- student to choose, from. These lessons are the main material 

. that the student is working on. As the student' masters skills and 
concepts presented in these lessons, new lessons are added *to the 
'chpice list and the completed lessons may be dropped. * 



• ^ast, ,a list of several geneiral experience^ lessons for the student 
^o-choose from* Some of these lessons apce games that reinforce 

.recently leairned mathematical skills. Others may encourage explor- 
ation of new and different i-deas* and ^ strategies or provide practice 
in previously learned skills: , • ^ , 



♦Funding for this project has been provided by the National Science 



Foundation and the State of Illinois" 



■ ■ .■ • The Curri culum ^ ' . * 

The current: ly available curricvrlum includes about 250 PIjATO lessons 
and' covers, three major areas: - - - . ^ ^ 

1. Whol^ number atitl^e't^c^ including ^ . . 

- . * ' '"meaning of operations^ p , " ■ \ • 

computation techniques and practice * < 

* * algorithms'^* "\ ' ^ X 

■ pla<s;e "^alue ' ^ V ^ . ' 

renaming and- symbols ^ " . 

word' problems v - 

; . ' , y . . - ^ . ' 

2..- Fractions y mixbd nxicabers , aoad decimals, including . 
meaLTiings. or fractions and mixed numbers 

equivalent fractions • .\ 

addiction, suS>'traction, and multiplication of fractions 
^ ^ \ " /and mixed numbers ^ ' V • ■ 

> r ^ ■ ' the meaining of" decimal numerals ^ * 

».•-*'_' ' ' - ' 

3-. Graphs r f unctions y /and variables, including 

signed /-numbers / ^ ' . • , ' 

.tvariables and open sentences 

*exponents / " * 

• " graphing equations - , * I' ^ ^ 

furictipns . - ' 

The teacher can choose. what topic (aj^je^ch student will study *on 
PLAto. Many "of .the -topics haW companion ]Dooklets and^ worksheets to 
help correlate the PLATO lessons with classroom activities. 

The following pages describe some of the elementary mathematics 
lessons.. With each description there are ^ few selected screen displays. 
These lessons are represe'ntativ^ of the elementary mathematics courseware 
available on PlJ^TO. ^. 7 ^ . " 



Speedway: A Race to Iiaprove Your \Speed with Number Facts 
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Description; 
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game ^ ^ • . ^ 

multiple I ^ ' 

1 ■ y . ^1 • - . 

Student ^^cfuickly and accurately answers one^digit addition, 
subtraction, multiplication, and division problems. 

Provides a game situation fo^ drill, practice;^ and remediation 
in the basic number facts involving the four basic opera.iions« 

Student works 10 problems at a time, att^ .-.1 :g tc^Jj^eat 1i^s * - 
previotfs speed Cso winning is .based on se -l^ provement/^ ^ 
Missed problems are presented again; when he .ias^> mast^i^d the - 
problems at one difficulty le^^el he advances to more difficult 
prof)lems. , • v ^ - ^ . 

Graphs and charts showing the student^^s performance are presented 
before and after the game. A student can use this information to' 
decide Where he needs practice. However if he repeatedly practices- 
at 'one operation to the^.exclusion of^reas in which he needs work^ 
■PIJITO iinkts h-is- choi^cesT'- • rf. 



0 



Subtraction with Sticks 



Part 2 



How to borrow using sticks 




-25 



"V5*"r^ sticks bv opwjnt • bu*vl]«. 
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Houi to borrow using sticks 
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Type:^ 
Exposure^ 



Objective: . 

Purpose: ^ 
Description: 



instructional, practice ,y 
. two or three segments (based on performaiice) 
last segment repeats for practice,^ 

' . ~. ' , 

' Student works vertical 2-digit suTjtraction problems from 
'<^ght to left, using- "borrowing" or "breaking up a ten into- 

ones" where "appropriate. * ^ y 
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Relates the sticks model- to the standard algorithm. ' 

PIATO pictorially shows ^the 'sticks meaning of each digit in 
a vertical subtraction problem and of each step in th^ algorithm 
Student \^^prks problems with and without the sticks pictures,, 
including probleins of ^his owrt making. . ^ ' \ 

Practice sessions ^are more frequent for those who make frequent 

errors or need the help sequence. ^ 

..." ^ ' 

Reprinted witJi permission* from Descripl£ion of > the PIATO Whole Number 
Arithmetic Lessong by Bonnie Anderson Seller and Charles S. Weaver/ ^ 
© 1976 Board of Trustee^ of the University of Illinois.* ' - ' 
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Type: 
Expostire;! 

^ / I 

Objective: 



Purpose: 



Description: 



game ' " \ ' 

multiple - 

Given 3 n^Imbers5 student constructs a mathematical expression 
to put Ms playing piece in a good position. on the game . ^ 
board and correctly "evaluates his expression. 

Provides a game-type situation in which comjnitational skills, 
ability to make combinations, and strategy win. 

Two players take turns constructing mathematical expressions 
with 3 random numbers from spinners.- . If the student can 
correctly evaluate his -"move", his playing piece moves on 
the board accordingly • Advantageous moves include: making . 
the maximum result la x (b H\ c)]-, landing on a town or a 
shortcut; or bumping the opponent. 

options include: playing agaxifei?^ friend or PLATO setting 
the quality of PLATO*s play fvery good or just competitive) ; " * 
^nd having signed numbers or natural lumbers on the spinners. 

. io. - ' ■ ■ . 
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Type: 
Slot: 
Ebcposure: 

Objective; 



Purpose: 



Description: 



direct teaching 
. instructional 
two segments 



TOUCH 



Student writ.es a repeated addition number' sentence for a given 
picture. ^ - v 

V 

1. Introduces model .;to later relate repeated. addition to 
• multiplication. 

Emphasizes the correspondence between, a picture and a 
.number sentence. 

Shows how an addition number sentence can be interpreted 
in words. - • . ^ . 



With his finger .as a rubber stam^ and PLATO 's s-creen' as a piece 
of paper, student, tot^cbes the' screSi and "stamps" the paper 
repeatedly. He writes (a repeated addition, number sentence to 
correspond with the stamped paper. PLATO responds by inter-, 
preting the number sea^ce^in words and asking the student to 
judge the appropriateness St his number sentence. ' ' 
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Claim Gaine 



CLRin GRME 



Plato '« >- 1« 




GLRTM cnnr; 




Type: 
Slot: 
Exposure: 

Pu?-pose: ' 



Description: 



game ' * 

choice . _ ' ' 

. multiple 

+> 

To give students practice in recogni^dng f-actors of numbers 
. up to 36, - . 

" ^ ■ - - / 

This is a> two person game. There is a list of the number^ 
'frofli 2 to 36, ^ Players take turns • removing numbers from 
the list and putting them on their own list. After a number 
is chosen, the player who* chose it can -^Iso "claim" any 
remaining factor of the number he cbc^e for his own list. 
If he overlool^ a factor, it-can be chosen by his opponent 
at' the s^tart oF^is turn, 

. . > - . \ 

A player ^s score is the sum of the numbers he has chosen. 
The player with the highest score wins* > 

Students can play against a friend or PLATO. The PLATO 
playing algorithm plays two mpyes ahead, except -in the'-ca^e 
that , the player is more than ten points behi!?id, in which 
case PLATO cja^ooses the highest^ number remaining on the list. 



The game was programmed ^ from a description in the Arithmetic 
Teacher. ' • 



permission from Description- of the PLATO Who^le- Number 
Ari tJcnetic Lessons by Bonnie Anderson Seiler and Charles : S . ^^f^e^r , 
.© 19 76 -.Board of Trustees of the University of Illinois^ 



' * ' Introductlon-^o the Multipli^cation Algorithm 
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Type: 
Exposure: 

Objective: 



Purpbise: 



Description: 



iaistruction and practice 
3-5 segments, ' repeats 



( 



The student understands the standard multiplication algorithm^ 
and can use it to work multiplication prbblems. 

To teach the multiplication algorithm in a way that relates 
it-. to previously taught tecbniqiSes. 

The student first learns how to xTork a multiplication problem 
by breaking it up into a simi of multiplications by numbers 
have one non-zero digit. Then he learns how the algorithm . 
allows him to do that qxiickly without having to do much 
writing of axixiliary problems. In each case the student must 
practice using the method to demonstrate his understanding, . 




Reprinted with permission ^rom Description of the PLATO Whole - Number 
. Arithmetic Lessons by Bonnie Anderson Seiler and Charles S. Weaker ^ 
© 1976 Board of Trustees of the University of Illinois- 
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Purpose: Practice constructing* -^nd icientifying fractions of a set of ^objects 



f 



Description: The stu^Sent jtums on fractions of a set of light bulbs- After. 
. some success, PLATO turns on some lights and the student, identifies the 
fraction represented. For this lesson the -^denominator of the fraction 
is always the number of lights in Hhe set. The student is expected^^to 
move quickly to the next lesson ("Lights:' Equivalent Fractions") where 
the denominator is different from tiie number of lights. Difficulty and 
length of the problem sequence adjust to the studentr's performance. . 
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Reprinted wii:h permission from The Fractions CurriciiliTm of the . PIiATO 
Eleaentary Mathf=^matlcs Project by Sharon Dugdale and David Kibbey, © 1975 
Board of Trustees of the Ur>iversity. of Illinois. 
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Purpose: 



1) /Encourage painting a fraction of . a box different /ways. 
' , 2) Initiate the idea of re-arrahging the painted areas without 

changing the; fraction painted. ' ' 

3) Provide opportunities to notice equivalent fractions.- 

4) Let students shar^ their work wi^h^others. 

Description: ^e student "can paint a* box: to. keep in the library or look at 
paintings done by classmates. Due to space limitations, each student 
can keep only two paintings • A student can replace bis or her padLn tings 
with new ones. ^ . ^ 



Reprinted with permission from The Fractions Curriculum -of the PIATO 
ElCTient^ry Mathematics., Project vby Sharon Dugdale and David Kibbey, ©• 
Board of Trustees of the University of Illinois* • 
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Purpose: 



1) Re-emphasize that 3/4 is 3 of a fo^trth. , ^^ 

2) Provide experience with a new unit — the cup. 

3) Familiarize the student with- a model that will be useful' later for 
equivalent fractions and common denominators.- . ^ 



Description: • The student uses measuring cups to mix monster fomulas in an 
eccentric scientist's laboratory. \ r ' 



m v. 



.Reprinted with permission from The Fractions Curriculum of the PIAOX) 
Elenaentary Mathematics Project by- Sharon JXigdale and David Kibbey^ © 1975 
Board of Trustees of the University of JEllinois. * . , 
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'Purpose: Experience locating fractions and mixed nifinhefs on the number 'line. 

Description: The' student .writes nurobers" or expressions to shoot darts at' 
balloons tied to a number line. Difficulty adjusts to the student's 
. performance. Higher levels have fewer* integers on the. lijae and/or 
/ similar balloons tch shoot at. , ' 
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Beprinted with peannission f2:om The Fractions Curriculum of the PLATO 
Elementary Mathematics Project by Sharon Dugdale .and David Kibbey ^ © ^975 
Board of TmsteeS* of the University of Illinois. 



Sort Equivalent Ntnabers (touch) ' 



/ 




Touch hgr^ to 
«ra9« the Q . 





Touch her« to 



Na(»es for- 1 J_ 



1-2- . 1-2- 



2« in 



.Very 

FV«3s -fCNT- for rw 



Purpose: Provide practice identifying equivalent whole nundiers, fractions 

and mixed nmnSers. This is for students who alf ^dy haVe .a basic under- " 
standing of equivalent fractions and mixed numbers. . 

. . ■ '5 

Description: Several numbers (whole numbers, fractions, aiid- mixed numbers) * 

are scattered on. the screen along with 2, 3, or 4 loops. The student sorts 
the^numbers into the loops so. that each loop contains ai equivalence set'. 

Dxfficulty adjusts to the student's performance... T14s is a practice 
lesson which will appear one page at a time. " 



! ^ permission from ^ Fractions Qi^iculum of the PLATO 
S?!^''TL!^ ^"^^^ ^oiect by Sharon Dugdale and David Hbh^T" © 1975 
Board of Trustees of the University of Illinois. ® ' 
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Purpose: Practice estimating- fractional distances on a number line. 

Description: This is an^-iaterterminal number line game. Two students compete* 
One controls a Boat, t^e other a submarine. The object is to move to a 
point above (or belov/). the opponent's piece and .shoot it. The numb'er . 
line varies from game to game. ^ 
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Riej>ri.nted with permission from 'The Fractions Cmrriculuin of the prATri 



Eleinen-i--^ry jiathematicS Project by . Sharon Dugdale and David Kibbey, 
Board of Trustees of the University ^f ^Illinois. 



© 1975 
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Addition and, jSub traction Practice vithV Simplifying and "Borrowing"' 
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Purpose: Provxde experience adding and subtracting fractioifs and mixed 
numbers., simplifying answer;s ,and "borrowing" when necessary. 

Description: The student is stepped ihrough subtraction problems involving 
^ "borrowing." Difficulty adjusts to the student's performance'. , Higher 
levels of difficulty give less help . and include addition problerns as 
well. as subtraction problems. Most, but not all, of the subtraction 
- problems involve "borrowing." ' - 
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Reprinted witJi permission from The Fractions Curriculum of the PIATO , 
Elementary Mathematics -Project. >by Sharon Dugdale anxi^David Kibbey^ ©1975 
Board of Trustees of the University of Illinois. . 

. - . : 20-:... • 'v 



• ■ . ■ 

Purpose: Show addition of fractions on the mimber line with visual feedback 
about ^ common denominators • — ^ . ■ ^ , - ^ 

Descriptions A monkey swings along under a high^wire (number line) making 
an addition problem (e.g., 2/3 + 1/2 is 2 swings of length 1/3 and 1 
swing of length 1/2). The student writes a fraction to hop a feather 
along above the number, line. If the student— is right, the feather 
* " lands where it can tickle the monkey; ^ and the\monkey falls off the 

line laughing. This is a number line illustration of common denominator; 
the monkey swings and feather *s ho^s. match up to show equivalences. 
Difficulty, adjusts to the student^s perf orsaance. ^ >. 



Reprinted with ^permission from 'rfie ^Fractions Cixrriculxm of trie PLATO 
Elemen^^T^ Matli^Tp?>tics Project by Sharon . Dugdale and^ David Kibbey, <g) 1975 
Board of TrusteesVof the Universxir/ ofVlllinois. . 



TRUE, FALSE AM) OPEN 'SENTENCES . 

■ ' ' " r ■ • . ■ ■ ^ . -■- 

There -are 6 parts eo this lesson: ' ■ 

1. The student is asked, which of these statements (5) is true/false. 

2. The student is aske<^ to 'make up two true and two, false statements ♦ 

3. / The' student is asked to m^^&s^^is true, then false ^' 

and is X:o\.^^J^3^ is lis called an open'' sentence - 

4. The student is /asked which of the five listed sentences are true', 
false, or~' open. ' . _ ' 

5. This part is like part 3 above btf^Kas open sentences like 

C3 ^ +-7 = 13 * 

, D-O ' 

and (4 X Q ) + 3 = O y " - ^ 

On the last two«^ the student makes? true and false with two pairs 

of numbers- ^ . \* 

. .. ^ . A . V / ■ . ■ 

6. The student is asked to make up and write true, false, and open 

sentences (three of each) • 



^I^printed with permission from Description of Graphing Strand I.essons 
by Donald Coh^ri emd Gerald Glynn ^ (g) 1974 Board of Trustees .of the 
University of Illinois. . • - 
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RULE FOR SUBSTITUTION 



There are six parts to this lesson: 

1. The student . is- told the rule: if you have an open sentence with 
more than one of the sane shape, the same . numbers must go in the 
same shapes»w Three examples are given 

' ' - \ 5 I + I 3 I = 8 this is an illegal sxibstitution- 

di + tl] = 8-1 . 

< and ^ I 1 . I 1 legal substitutions 

IaJ + liJ = 8-1 ^ 

2. PLATO gives an ope-fi sentence with^ numbers substituted-, the student 
has to tell if the substitution is legal (2) or illegal (3)- 

example [T\ + [T| =14 

3. The student is given the open sentence 

, (2 X □)•+□= 21 . • ' 

and is asked, to make a legal substitution three times. 

4- PLATO substitutes in the open .sentence five times 

the student is asked to tell if the substitution is legal or illegal 

5- The student is asked £o make a legal substitution (twice) ±n 

..' . ^ □ , . . 

6* The student is asked to make a isubstitution in the following 

SO that it is legal and false , illegal aixd t-rue ^ illegal and false , 

■ . ~ . \ 

^ and finally legal and true (two of each) . } 



. Reprinted with permission from Description of Graphing Strand Lessons 
by Donald- Cohen and Gerald Glynn, © 1974 Board of Trustees -of the 
University of Illinois. 



• . EITRODUCTION t6 LINEAR GRAPHING 



V -number which will 



The student is asked to find a [ | -ni^^^r and a 
make this sentence true , • . ^ 

■ (2 X □ ) + 3 .= O ■ 
He doies this, PLATO plots the point which corresponds' to this pair of numbers 
He does three of these, then is asked to predict three more points that work 
for this open sentence by looking at the graph. If he picks a point that 
doesn't work it plots an x instead of an 0, and shows the pair of nunS^ers 



in the open sentence labelin; 
upon finding three correct poiiS's. 




"false." 



Then he can try again. He leaves 



There is a geometric pattern which is related to the open sentence and the 
pairs of numbers. 



Reprinted with permission from Description of Graphing Strand Lessons 
by Eionald Cohen and Gerald Glyrm, © 1974 Board of Trustees of the 
University of Illinois. \ 
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'* • PROBLEMS WITH LINEAR GRAPHS . '. - . 

The student is asked to choose one of seven different problems, such as" 
write an open 'Sentence whose graph goes through the point (2^6). -The student 
is given the foxrm (i^f x | | ) + B. = {^^and asked 'to fill in A and'B. Tf 
incorrect, PLATO plots Itis 'graph, lists it under "incorrect" rules"* and he is 
asked to try again. If the student is correct he is asked to, find another 
way to do it (if that is possible). After three attempts' (right plus^ wrong> 
he is given another point Ixk'e (4,9). The student ' can come back to tliis- 
J.esson seven times. ' Jy^' * 

The seven problems are: 

1. Make up' an open sentence whose graph goes through the point (2,6) 

2. Make .up an open sentence whose graph is flatter than the one we give you 

3. Make up an open sentence whose graphs-has the same pver-up pattern as the' 
. , one we -give you 

4* Make up an open sentence whose graph meets the one we gi^e, you at the 
point (1,5) 

5» Make up an open sentence 'whose graph* goes through both points (0,0) and 
(2,2) ^ : • 

6* Make up an. open sentence which, will be at right angles (90^) to the one 
we give you ' 

7- Make up an open sentence which will go through these three points: 
(2,5), (3,7), and (5,11) 



Reprinted with permission from Description of Graphing Strand Lessons 
by Donald Cohen and Gerald Glynn,* © 1974 Board of Trustees of the 
University of Illinois. ' • ^ 



In problem 1, th^. student is giVen the form V • 

\- ' ■ '(A'x O) + B ='0 " • 

and is asked to put in an A an<J^^; PLATO then plots the graph which cor- 
responds to this open sentence. If.it goes through the point (2,6), the 
student is asked to do it' another way. If the graph; doesn't go through* the 

point (2,6) -the student is asked-^to try again, listdLng the incorrect open 

. ' ■' ' ' ' ^ ■ ■ ■ : 

sentence on. the side 'of the screen. After three incorrect tries the correct 

open sentence is given.' ' • * 

The. other problems work in a similar manner. ^ ' ■ \ 



Reprinted with permission from Description of Graphing Stj;and v Lessons 
by Donald Cohen and Gerald Glynn ^ © 1974 Board of Trustees of the 



University of iliinois. 
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TOWER PUZZLE (GAME) 

This is -a game used later to derive an eanpirically— determined function."" 
The object of the game is to move the pile of discs from one peg ~ 1 (left)', 
'm(middle), or r (right) — to another peg. • : • 



m 



The rules -are: 

1. you can only move one disc a't -a time v 
; 2. you can't place a larger disc on top of, a smaller one* 



The student is shown how this is done for five "discs, . then can choose the 

number of discs- he wants' to .play with after choosing his starting and ending 

- •* • ^ ' • ■ ' ' ' ' " ■ 

peg.. The student plays one game, then^ can choose to play again at another 
session. 



Beprinted with permission from Pes crip tiion of Graphing Strand Lessons 
by Donald Coheii- and Gerald Glynn, @ 1974 Board of Trustees of the 
University of Illinois. 
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A Sample of Student Work 

Some of the lessons on PLATO are "Library" lessons • In these lessons - 
the student is able to sa^ve his work so others may see it. He can also 
look* at -work saved by other students. Oile^such lesson is the Paintings 
Library. Here the student must paint a particular fraction of a box. If 
the painting is correct, it can be saved in the library. Here ^e a few 
of the paintings \students- have placed in the library. 




This IS ?.o*<j ch«er«/? 5 p^i-^-t-^-:* \ -4 ■■ f th«^'t:<: 



This is how lainrston t p« iTit'id 5/9 of the box. 
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_ Educational" Effectiveness- 



In 1974-75^ and-agjain'in 1975-76, PIAa» Elementary Mathematics, 
materials were used' in about a dozen 4th, 5th, and 6th grade classes, 
in^ each year, data were also collected from about a dozen roughly 
compcirable non-PLATO .^classes. In 1976*- 77 PIATQ Elementa2r^ Ma.theinatics 
material's were used'ih eight 4th, 5th, and 6th grade classes. 

Analyses performed at CERL have been oriented toward determining, 
strengtlis and weaknesses; in the curricnTijm.,- rather than toward producing 
an overall "proof of effectiveness". Nevertheless, the available data 
itidicate that having PLATO present in elementary classroojns can have a 
positive *'ef feet on tlie mathematics achievement of the piipils in those 
classrooms. . ^ - " * ^ 

For -exainple,' in 1975-76 the Level 2 (Form R) of the* Co3iEprehensive 
Test of Basic Skills, a standardized "test widely used in public schools 
across the co^Intry, was administered to most of the PLATO and non-PLATO 
classes studied* (a^ different test was used with a few high 6th grade ' 
classes). Pairs of P^ATO and non--PLATO pupils were foimd who were 
essentially identical din entering math level as measured by. -the Fall 
(pretest) administration of the CTBS ** ; these pairs were draiwn from 
classes* that ''were matched by grade level and roughly comparable .as to 
children's ability and neighborhood background. The CTBS "was admin-.. 
istered* again in the Spring as a posttest measure. Resoilts for the 
matched pair sample are given in the following table . (Units are Grade 
Equivalents (G. E.)). 

Fall . t Spring . Gain ' 



.1.4 
1.1 



As shown in the table, the average PLATO pupil gained 1.4 *G. E. 
in math, dxiring_the- year;, .while the average noxi-PLATO pi^ii gained 1.1 • 
G. E. Oliere-is- aess than, one -chance* in ^ a .^^ difference this V. 

large cpiild have occuxied by accident (matched pair t^( 128) —2.807, 
i0058) • . ^ 





- N 


\. ' Me^ 


S .D. 


- Mean 


S.D. 


PLATO 


129 


5-0 


i:58 


6.4 


• 1.70 


non-PLATO 


129 


5.0 


1-62 


6.1 


1.66 



*The .C3CBS data from the 1975-76 trial were, gathered under the aegis . 
of Educational Testing Service, Princeton, New Jersey, un<^r an NSF ^ 
contract. - The analysis '.deiscribed was a iy— product of formative evaluation 
vork performed at CEKL,. "We thank ETS for sharing the raw data- with us. ^ ' 



**A1 though the criteria used in seleSrting thes^ pairs were very '.<>p*- 
stringent, the mimher of pairs obtained was 75% of the Tn^yn imrm number of^ 
pairs that could have been obtained if con5)arable stainding on the CTBS ^ &^ 
had not been' reqiiired. Hence, .the results for the' matched pairs may A 
gj^i^" 'confidently be- taken as representative of results for the total sample. • 



V Data analysis :&or 1976-77 is stilf^in -progress, but preliminary 
. results show' a mean gain in PLATO clashes of. two full G. E. Detailed , 
analysis may attenuate this figiire somewhat, but the gain by PLATO ^ 
classes in 1976^77 is clearly- greater than the corres^nding gain 
shown in the table, above for 1975-76. 

There are several reasons why the data discussed above, may, be taken 
seriously. (a) Each trial involved hundreds of pupils^ not the one or 
two classes' of many educationarL experiments. (b) Each trial lasted the . 
better part of a school year, «iot a few hours, , days or weeks. (c) There 
have now iieen three successive trials in each of which PLATO classes 
have done better than non- PLATO, classes . Furthermore, the superiority ^ 
of PLATO ^bup performance has appeared to be greater each year than 
it was. the year before.* - . ' 

• ' ■ . / y ^ ' ' 

Attitudes . 

i^One* could imagine an educational treatment ' that, while effective, 
might be .disliked by gupils -as a result of being too demanding or boring. 
All evidence shows that PLATO is NOT regarded in this way. For exaitiple, 
math pupils seek extra work sessions on PLATO far more often than they 
try to avoid assigned, sessions. Results of a written attitude ques-^ 
tionnaire given in . 1974-75** show that pupils not j|ily were enthusi- 
astic, about PLATO math materials, but that their attitudes^ toward math 
itself^ aiid toward their own . ability to .cope with math, clearly improved 
with Experience on PLATO. Teachers' observations support these findings r 
even: to the extent that adcess to PLATO is/sompiimes used as an inc;e^tive 
to improved scholastic and social behavior imrelatre.d to PLATO or "to math. 
Thus, it would appear that the PLATO Mathematics materials, besides 
being effective, are intrinsically motivating as well. The pupils learn 
a lot, and they like it^ 



*Fbr further information on.. the' change from "1974-75^ to 19*75-76,. 
.see Section 3.5 of ..the Final Reports DemonstratiCTi of ,the PLATO. IV 
Computer-Based Education . System ^ .A" Report made 'under the NSF Contract 
'C-723;.. Computer-B.ased Education/^esearch Laboratory, January 1, .1972- 
Jvme 30; 1976^ (March, "1977) ^ . ' \ . ■ ■ , . ^ ■ • : ' 

• ■ ' • ■ ■ '. ■". '" ' " ,' .,■..'.'■■/-. ' . ■ ,- ■^ . " ■ _ 

**We thank ETS for sharing- with us ^simmiarized results of this 
attitude questionnaire . ' " ' ' . 
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Fig. 1. Oianges in arithaet:ic^>t:andan^ (i^ equivalents) of individuals in 

PLATO and non-PLATO 4th grade"" classes. ^ Each vector represents a specific student. 
The tail of the vector' shows the studerit's grade equivalent on the pretest; the 
head of the vector shows the student's grade equivalent on the posttest. The 
sijaded area on each graph shows the "e;xpected" growth range of a 4th grade student, 
fromr 4.0 to 5.0. The bottom row of graphs corresponds to the 3 non-PLATO classes 
tested in 1975-76. The middle, and top^ rows are the PLATO classes tested in 1975-76 
and 1976-77 respectively. . The ndh-PLATO classes* were chosen as comparison classes 
for the 1975-76 PLATO classes* (No non-PLATO classes were tested in 1976-771) 
Teacher **f" taught a PIATO class in e^ 

. ddLffereaces have, usually shown up most clearly 

i-nYi^^ was the Comprehensive Test of Basic Skills^^ 



rears. PLATO vs., non-PLATO 
■^the 4th grade level. ^ The test ' 
Levei:2, Form R, 1968-69 edition. 



Data Feedback to Teachers 



• PLATO offers the teacher much information about the students' work. 
The following types of feedback have proved most valuable: 

1, An bver-all. view^ grade-book style r of students' prcWess and - 
■". - v . .performance in selected key lemons. J. . . • 

• 2, "A list of students who appear to be needing human help- in iinportant 

> lessons. The* student's name is listed with the name of the problem 
lesson and a short explanation of ^the difficulty. 
■ - • , ■ ' 

Although this information has been available to. the teacher through 
the same terminal that the students use ^ teachers have appJTeciated the 
eictra convenience of having a hard-copy of these two* features nvailed^ to - 
.them once each week. They have used. the terminal to see iip-to-the-minute 
information and t(0 see more detailed data. For example, many lessons 
report diagnostic .'data to help teachers' pinpoint the student's difficulties. 
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